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Abstract. Compared with journal articles, academic books and proceedings pa-
pers are underestimated and insufficient in bibliometrics studies. Nevertheless, 
their impacts are indispensable in the scientific communication. In the present 
study, we involved citation and altmetric indexes to explore the differences be-
tween academic books and proceedings papers from a multidisciplinary perspec-
tive. Results revealed that: 1) Scholars from different disciplines tend to select 
different knowledge carriers according to their needs and feature of their re-
search. 2) Academic books had higher citation and altmetrics impacts than pro-
ceedings papers. Specifically, publications in MED had the best performance. 3) 
Of all fields, citation and altmetric indexes of books were more concentrated than 
those of proceedings papers. Differences also existed among six fields. 4) Cita-
tion correlated weakly with altmetric indexes of books and proceedings papers in 
all six fields. This study is a constructive attempt to exhibit traits of two underes-
timated document types on the disciplinary dimension. Altmetrics data was ap-
plied to ensure the comprehensiveness of the research. 
Keywords: Book, Proceedings Paper, Altmetrics, Citation Analysis, Impact 
Evaluation. 
1 Introduction 
As the important parts of scholarly communication, proceedings papers and academic 
books are underestimated for a long time. The launch of the BKCI and CPCI provided 
opportunities to gain insights into the citation behavior and longevity of these two doc-
ument types. In bibliometric studies, multidisciplinary comparison is a common per-
spective of research (Bonaccorsi et al., 2017). Previous studies indicated that the dif-
ferences across disciplines of proceedings paper and academic book are more signifi-
cant than other document types. For example, proceedings papers in computer science 
hold the absolute advantage among other fields (Lee & Brusilovsky, 2018). While in 
social sciences, a great proportion of original research is presented in monographs. 
However, traditional citation analysis is insufficient for an illustration of proceedings 
papers’ and books’ different characteristics. The presence of altmetrics has broaden the 
concept of researches’ impact to include economy and social aspects (Bornmann et al., 
2019). Various previous studies have confirmed that altmetrics indicators were valid 
for the evaluation of publications’ impacts. Zhang et al. (2019) held that altmetrics was 
suitable to evaluate the social impact of proceedings papers in fast-moving research 
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environment. Torres-Salinas et al. (2014) suggested that altmetric data provided new 
indicators and perspectives to the assessment of books. Hence, it is comprehensive and 
professional to combine citation with altmetrics indexes in the evaluation of scientific 
outputs. In the present study, we compared publications from CPCI and BKCI by using 
citation and altmetrics data from a multidisciplinary perspective to explore the overall 
situation in six fields. 
2 Data, Method and Indicators 
On December 28, 2018, we downloaded all 2,890,943 records for proceedings papers 
and 44,677 records for books from 2013 to 2017 in CPCI and BKCI from Web of Sci-
ence (WoS), using retrieval strings “PY = 2013-2017 AND DT= (ARTICLE OR 
REVIEW OR PROCEEDINGS PAPER)” and “PY = 2013-2017 AND DT= (BOOK).” 
On February 7, 2019, we acquired 118,067 records for proceedings papers and 9,979 
records for books from Altmetric. com through API according to the Digital Object 
Unique Identifier (DOI). After removing overlapping data, for proceedings papers, we 
obtained a total set of 757,417 distinct publications with DOIs and 80,132 distinct pub-
lications with altmetric records. For academic books, we obtained a total set of 19,208 
distinct publications with DOIs and 9,979 distinct publications with altmetric records. 
All publications in our dataset were mapped from 254 WoS categories to six fields 
according to Global Institutional Profile Project (GIPP) taxonomy, as follows: arts and 
humanities; clinical, pre-clinical and health; engineering and technology; life sciences; 
physical sciences and social sciences. The quantity of original dataset was updated with 
a slight growth after classification due to the existence of interdisciplinary papers. 
In this study, we utilized three indicators (citation counts Altmetric score and con-
centration ratio) to evaluate the citation and altmetrics impacts of proceedings papers 
and academic books. Spearman analysis was applied to analyze the correlation among 
altmetric indexes and citation. 
3 Results and Discussion 
3.1 General Situation 
Fig. 1 showed that the gaps of publication output among six disciplines existed all the 
time. It was evident that proceedings papers in engineering & technology occupied a 
considerable proportion of CPCI (561,424 out of 777,516), which was verified by the 
study of Vrettas & Sanderson (2015), that is, conference literature is highly regarded in 
computer science and related subjects. While the most coverage of BKCI was demon-
strated by social sciences at 32%. It cannot be ignored that the number of Social Science 
and Humanities (SSH) proceedings paper increased significantly in CPCI recently, 
which indicated that academic conferences had drawn increasing attention from SSH 
scholars. 
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3.2 Comparison of Citation Impact 
As shown in Fig. 2, the mean citations in all fields decreased steadily with time because 
of cumulative effect (Shema et al., 2014), of which, the citations of proceedings papers 
in MED cumulated fastest over time while books in NSE were found to have higher 
citation impact than other fields. The study of Torre-Salinas et al. (2014) drew a similar 
 
Fig. 1. Comparison of publication output from BKCI and CPCI in six fields (WoS, 2013-2017). 
conclusion on books. Fig. 2 also reflected that scholars were inclined to cite early pub-
lished books which contained classical theories. Academic books bear functions of 
knowledge recording while proceedings papers tend to provide opportunities of timely 
communication. 
 
Fig. 2. Comparison of proceedings papers’ and academic books’ mean citation in six fields. 
Generally, high concentrated distributions shared by proceedings papers and academic 
books were observed in Fig. 3. The figure showed that arts and humanities was the most 
monopolistic field, where an extremely small percentage of proceedings papers ac-
counted for the majority of total citations. On the contrary, the citation of books in MED 
distributed the most centralized, which can be explained by the extremely highly cited 
books in this field (CR50). 
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Fig. 3. Comparison of concentration ratios on citations in six fields (2013-2017). 
3.3 Comparison of Altmetrics Impact 
Fig. 4 revealed the mean value of proceedings papers’ and books’ altmetric score from 
2013 to 2017. We found that clinical, pre-clinical and health had the most attention of 
social media regardless of document types, which reflected medical discoveries always 
attracted wide attention given their direct and immediate influence on readers’ life. 
Moreover, academic books gained higher altmetric score than proceedings papers in 
general, indicating differences of ways scholars share and discuss their studies in the 
online environment. 
 
Fig. 4. Comparison of mean value of altmetric score in six fields in 2013-2017. 
Compared with Fig. 3, the gaps between dots of altmetric score in different fields (Fig. 
5) were wider than the those of citation; thus, the discrepancy of altmetrics impact 
among fields was more distinct than that of citation impact regardless of document 
types. Specifically, the distribution pattern of top N% publications were similar in 
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books and proceedings papers. In terms of top N publications, the traits of two docu-
ment types were opposite. Proceedings papers were concentrated whereas books were 
dispersed in SSH. Academic books in clinical, pre-clinical and health were the most 
centralized, while proceedings papers in this field distributed evenly. 
 
 
Fig. 5. Comparison of concentration ratio on altmetric score in 6 fields. 
3.4 Correlation Between the Indexes of Citations and Altmetrics 
Spearman correlations among the citation and altmetric indexes of proceedings papers 
and books were exhibited in Table 1. The citation of proceedings papers correlated 
moderately or weakly with altmetric indexes, of which “readers” was the most corre-
lated one. The study of Costas et al. (2015) had the consistent results. However, the 
citation of books showed weaker correlations with the most altmetric indexes than pro-
ceedings papers. Therefore, we should be rigorous and cautious to apply altmetric in-
dicators when evaluating books and proceedings papers. Altmetric data can be comple-
mentary indicators for a comprehensive analysis of their performance. 
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Table 1. Spearman correlations analysis of the citation and altmetric indexes from CPCI and 
BKCI in six fields. 
Indexes CPCI-citation BKCI-citation 
Facebook 0.091** -0.136** 
Blogs 0.053** 0.098** 
Google+ 0.021 0.036 
News 0.092** 0.072** 
Readers 0.414** 0.142** 
Posts 0.148** - 0.083** 
Altmetric score 0.159** 0.011 
Reddit threads -0.004 -0.008 
Twitter 0.126** -0.121** 
YouTube/Vimeo 0.126** 0.019 
**. Correlation is significant at the 0.01 level (two-tailed). 
4 Conclusion 
First, the publication amounts of books and proceedings papers reflected scholars’ dif-
ferent preference for the way to display their research outputs. Interestingly, scholars 
in social sciences are inclined to publish academic books whereas in engineering & 
technology, especially in computer science, conference papers are considered signifi-
cant carrier of knowledge. Second, in terms of citation and altmetrics impacts, academic 
books have better performance than proceedings papers in general, of which publica-
tions in MED gained high citation and altmetric scores regardless of document types. 
Also, books in NSE have relatively high citation impact. Third, compared with the pro-
ceeding papers, the citation and altmetric indexes of books distributed more concen-
trated. As for citation, books in clinical, pre-clinical and health are centralized whereas 
proceedings papers in arts & humanities have a monopolistic distribution. Moreover, 
the citation and altmetric score of books and proceedings papers showed clear but weak 
correlations. Thus, the distinct difference among fields and the weak correlation among 
citation and altmetric indexes implicated us that in the evaluation of academic books 
and proceedings papers, disciplinary differences should be considered when setting in-
dicators. Also, altmetric indexes can represent a valid complement to citation when 
evaluating proceedings papers and books. Further research should be conducted to ex-
plore more detailed differences between books and proceedings papers with diverse 
indicators. 
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